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(57) ABSTRACT

A two stroke internal combustion engine having a piston
reciprocating in a cylinder between TDC and BDC positions
to mfluence a crank shaft with help of a connecting rod. A
Rotational Valve (RV) associated with the cylinder body
selectively altering the timing and duration of opeming and
closing of cylinder intake and exhaust ports. The said
rotational Valve may be associated with the said crank shaft
through a drnive train assembly. Drive train assembly may
control the Rotational Valve through electronic or mechani-

cal means.
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ROTATIONAL VALVE FOR TWO STROKE
ENGINEL

BACKGROUND OF THE INVENTION

The present invention relates broadly to two-stroke inter-
nal combustion engines, and more particularly to an arrange-
ment for controlling the intake and exhaust port opening
durations with help of a Rotational Valve.

First two-stroke internal combustion engine was 1invented
and patented 1n the 1881 by Scottish engineer Dugald Clerk
and were {irst placed 1n practical use by Alfred Angas Scott.
He started using two-stroke engines 1n twin cylinder water
cooled motorcycles and the two-stroke engine industry was
borne.

Two-stroke 1nternal combustion engines complete a
power cycle with two strokes, up and down movements of
the piston during only one crankshait revolution in com-
parison to four-stroke engines which complete a cycle 1n 4
piston strokes. In two-stroke engines, 1n between the end of
the combustion stroke and the beginning of the compression
stroke, exhaust and intake (or scavenging) functions occur at
the same time.

A two-stroke engine performs intake, compression, com-
bustion, and exhaust cycles 1n 2 strokes of the piston. The
distance the piston travels between the Top Dead Center
(TDC) and the Bottom Dead Center (BDC) positions 1s
referred to as a stroke length.

During the combustion stroke of a two-stroke engine, the
piston recedes from TDC to BDC, and at around 120 crank
degree mark, the exhaust port 1s uncovered by the piston to
let exhaust gases out of the cylinder. This 1s often referred as
the exhaust cycle. As these gases are extremely hot and have
high pressure, they rush out of the cylinder in a couple crank
degrees. As the piston continues to .recede towards the BDC,
the intake port 1s uncovered by the piston to permit air 1nto
the combustion chamber, which 1s mixed with an appropri-
ate amount of gasoline through carburetor.

Two-stroke engine utilizes the bottom part of the piston to
compress the attendant by utilizing the piston’s natural
reciprocating motion, and with help of the bottom part
volume being built air tight. As the piston travels to TDC, 1t
uncovers the intake port and connects the bottom part of the
cylinder to the intake manifold, the carburetor and to the
atmospheric pressure. Continued motion of the piston
towards TDC creates a low pressure in the bottom part of the
piston, relative to atmospheric pressure, and therefore
induces the air-fuel mixture to flow into the bottom part of
the piston. As the piston reaches the TDC a tlip valve 1s
closed, which renders the bottom part of the piston airtight.
With help of the piston traveling towards BDC and decreas-
ing this section’s volume; the next combustion cycle’s
attendant naturally becomes compressed.

As the piston continues to recede towards BDC, 1t will
uncover the intake port, which 1s connected to the bottom
part of the cylinder; this will result 1n the compressed
mixture of air & fuel to be rushed into the combustion
chamber starting the intake-scavenging cycle. As the intake/
scavenging cycle continues, continued flow of air & fuel
muixture 1s sustained, which induces more air fuel mixture in
the cylinder. The intake port 1s covered as the piston passes
the BDC and starts traveling toward the TDC. Covering of
the intake port stops the attendant from entering the com-
bustion chamber, while some attendant 1s lost due to the
exhaust port still being open at this point. As the piston
travels closer to the TDC 1t covers the exhaust port and the

10

15

20

25

30

35

40

45

50

55

60

65

2

piston compresses the mixture as 1t moves closer to TDC.
This 1s referred as the compression cycle.

Combustion starts as the piston passes TDC in the third
cycle 1n response to a spark produced by the spark plug. As
the reaction starts, atom by atom the temperature and
pressure ol the mixture raises drastically. This 1s usually
referred as the combustion cycle. Reaction takes place 1n a
very fast manner, and 1t may be observed as an explosion. As
the piston passes TDC a few drive shaft degrees, most of the
fuel inside the chamber has been consumed and the highest
temperature and pressure has been achueved. The attendant
increase 1n volume as the piston moves toward BDC causes
the gas to start losing 1ts pressure while the crank shaft
assembly keeps moving to a higher moment arm position.
The pressure of the gas influences a moment to the drive
shaft with the help of the piston and the connecting rod to
produce power. As the piston again passes through 120 crank
degree mark, the first cycle begins again.

There are some major differences between four-stroke and
two-stroke engines. Four-stroke engines have poppet valves,
which lets the air fuel mixture 1into the cylinder and exhaust
gases out. It also has the valve train, springs, camshaits, and
timing belts. In contrast two-stroke engines don’t have any
of these assemblies; in this engine type the number of
moving parts are greatly reduced; hence two-stroke engines
have high power to weight ratio, so can be compact and
much lighter.

A Tour-stroke engine must be positioned 1n a certain way
due to lubrication being collected 1n the bottom o1l collec-
tion pan. This 1s not necessary for two-stroke engines, due
to o1l 1s mixed to the fuel and 1s used to lubricate moving
parts. Burning the fuel along with the lubricating o1l results
in creating more exhaust emissions than four-stroke engines.

Advantages of two-stroke engines can be listed as light
weight, simple operation, reduced number of moving parts,
multiple ways of positioning the unit.

Disadvantages ol two-stroke engines are listed as low
elliciency due to less compression of the attendant, and high
emissions 1n comparison to four-stroke engines. In addition,
there 1s significant loss of fuel due to exhaust port being
covered after the itake port 1s covered.

There are some prior arts to improve disadvantages of
two-stroke engines, such as rotational exhaust valve closing
the exhaust duct when the piston reaches the bottom dead

center. This assembly ends scavenging cycle and stops loss
of air-fuel mixture from the combustion chamber. This 1s a
good way to improve efliciency 1n two-stroke engines, but
this assembly required drive tramn and introduces more
moving parts mto a simple engine. Also, there 1s always
room for improvement.

To manufacture an eflicient two-stroke engine, one
endeavors to use less fuel for a given power output. In
comparison to prior art design and specifications, 1t would be
advantageous to devise an engine keeping more attendant 1n
the combustion chamber, having lower emissions, and thus
having an increased torque while at the same time consum-
ing less fuel.

"y

BRIEF SUMMARY OF THE INVENTION

The present mnvention achieves this result and overcomes
the shortcomings of the prior art by controlling the intake
and exhaust port opening timing and durations with help of
a rotational valve and 1ts drive train. The rotational valve has
an opening or opemngs which are timed to align with intake
and exhaust ports thereby form ducts to conduct air-fuel
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mixture and exhaust gases in and out of the cylinder and
therefore controlling the intake and exhaust port opening
timing and durations.

BRIEF DESCRIPTION OF THE

DRAWINGS

The subject matter regarded as the ivention 1s particu-
larly pointed out and distinctly claimed in the concluding
portion of the specification. The invention, however, both as
to organization and method of operation, together with the
features, objects, and advantages thereof, may best be under-
stood by reference to the following detailed description
when read with the accompanying drawings 1n which:

FIG. 1 1s a 1s a partial cross-sectional view of certain
internal components of a conventional two-stroke engine at
the exhaust port 1s uncovered;

FIG. 2 1s a partial cross-sectional view of certain internal
components of a conventional two-stroke engine in the BDC
position;

FIG. 3 1s a 1s a partial cross-sectional view of certain
internal components of a conventional two-stroke engine 1n
the 1ntake port 1s covered position;

FI1G. 4 15 a 15 a developed view of the rotational valve and
associated components in accordance with one embodiment
of the present invention,

FIG. 5 1s a 1s a partial schematic cross-sectional view of
an exemplary two-stroke engine 1n the intake port is covered
position;

FIG. 6 1s a schematic cross-sectional view of an exem-
plary two-stroke engine from the top down.

DETAILED DESCRIPTION

In the following are described the preferred embodiments
of the rotational valve for two stroke engine in accordance
with the present invention. In describing the embodiments
illustrated in the drawings, specific terminology will be used
tfor the sake of clarity. However, the invention 1s not intended
to be limited to the specific terms so selected, and 1t 1s to be
understood that each specific term includes all techmical
equivalents that operate 1n a similar manner to accomplish a
similar purpose. Where like elements have been depicted 1n
multiple embodiments, identical reference numerals have
been used 1n the multiple embodiments for ease of under-
standing.

Referring to the drawings, and prior to addressing the

preferred embodiments of the invention, reference 1s drawn
to FIG. 1 which depicts a partial cross-sectional view of
certain components of a conventional engine, such as a two
stroke gasoline engine. As shown, the engine comprises an
engine block 100 within which a cylinder 102 1s cast or
otherwise provided. The cylinder 102 houses a piston 104

which travels 1n a reciprocating manner along a centerline
106 of the cylinder 102. Of course, although shown 1n a
generally vertical orientation in FIG. 1, 1t 1s well known that
the cylinder 102 may be canted toward one side or the other

depending on the application. For example, in a typical
automobile application of a V-style engine, such as a V-6,
banks of cylinders may be canted outwardly relative to each
other. A crank shaft assembly 112 1s mounted below the
cylinder 102 1n the conventional engine shown 1n FIG. 1.

The crank shait assembly 112 generally includes a drive
shaft 108, which 1n the view of FIG. 1 1s shown to extend

into and out of the view along a drive shait axis 110. As the
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4

drive shaft 108 rotates about the drive shaft axis 110, which
for purposes of this disclosure will be represented 1 a
clockwise orientation, the connecting rod pin 116 also
rotates, typically 1n a circular manner. This rotation drives a
connecting rod 114 which 1s pivotally connected at a first
end 118 to the drive shait 108 and at a second end 120 to the
piston 104. These connections are generally made through
pins, 116, 128. As a result of the linkage of the connecting
rod 114 to the piston connecting rod pin 116, rotational
movement of the drive shaft 108 1s converted to linear
movement, driving the piston between 1ts TDC position,
where 1t 15 farthest from the drive shaft 108, and its BDC
position, where 1t 1s closest to the drive shaft.

The cylinder 102 housing the piston 104 has one end
where the combustion occurs 1s the combustion chamber
122 and the other end 1s the bottom part of the cylinder 124.

Many conventional engines also include counter-weights
126 mounted to the drive shaft 110 in such a manner as to
oflset the imbalance which would otherwise be created by
the ofiset connection of the connecting rod 114 to the
connecting rod pin 116.

2 stoke engines do not have poppet valves, the attendant
1s fed and exhaust gases are removed from the combustion
chamber 122 by the piston covering or uncovering intake
130 and exhaust ports 132, as seen 1n FIG. 1. Said ports are
carved or otherwise located 1n the Engine block 100. Intake
port 130 1s connected to a means of fuel feeding apparatus;
a carburetor 136 as seen in FIG. 1, or a fuel injector and
therefore feed the attendant into the combustion chamber
122. Exhaust port 132 connects the combustion chamber
122 to exhaust pipe 134; therefore removing high pressure
gases {rom the combustion chamber 122 through this pipe.

The present invention contemplates altering the timing
and opening durations of intake 204 (while referring to FIG.
6) and exhaust 206 ducts through a rotational valve 200
rotating about the cylinder axis 106 located 1n 1ts dedicated
interstitial space 202. The rotational valve 200 1s solid with
openings carved within, may be rotating at the same or
different angular speed with the drive shaft 108, aligning 1ts
opening or openings with intake port 130 and outer intake
port 212; therefore forming an intake duct 204 and let the
attendant into the combustion chamber 122: and otherwise
aligning 1ts opening or openings with exhaust port 132 and
outer exhaust port 214; therefore forming an exhaust duct
206 and let the exhaust gases out of the combustion chamber
122.

The present invention provides the ability to do so. As
shown 1n FIG. 6, the rotational valve openings are associated
with the intake and exhaust ducts in such a way to stop the
attendant loss during intake stroke, and selectively lengthen
attendant intake duration during intake stroke.

Still referring to FIG. 6, there 1s drive train associated with
the rotational valve 200 1 such a way to help rotational
valve 200 to perform altering the timing and opeming
durations of intake 204 and exhaust 206 ducts. This drive
train may be gear, belt or otherwise driven.

There 1s the bottom part of cylinder 124 (FIG. 6) may be
airtight and therefore may be used to promote scavenging
cycle of the combustion chamber through embodiments;
transfer port 138, flipper valve 140 and the piston 104

uncovering itake port 130 and selectively directing the air
that 1s compressed 1n the bottom part of the cylinder 124,
into the combustion chamber 122 by help of the rotational
valve 200.
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1. A two stroke iternal combustion engine, having an
intake port, an exhaust ports, and a rotational valve for 60
controlling the timing of 1intake and exhaust ports, compris-

ng:

an engine block forming at least one cylinder with a

central axis;

a piston adapted to reciprocate linearly within said at least 65
one cylinder along said central axis between a top dead
center position and a bottom dead center position;

Title

Alr intake porting for

a two stroke engine

Alr intake porting for

a two stroke engine

Alr intake porting for

a two stroke engine
Method and apparatus for
dissipating heat from

a combustion chamber of an
internal combustion engine
Two-cycle engine

Crankcase scavenged internal
combustion engine
Two-stroke mnternal combustion
engine

Stratified scavenged
two-stroke engine

Stratified Scavenging
Two-Cycle Engine

Alr intake porting for

a two stroke engine

Alr intake porting for

a two stroke engine
Two-cycle engine and low
emission control system
Two-stroke internal
combustion engine

Valve assembly using
pressurized medium for
controlling operating
conditions of a two-stroke
engine

Exhaust control valve
assembly for an engine
Valve assembly for a
two-stroke engine

Exhaust control system

in two-cycle imnternal
combustion engine
Exhaust-outlet control

for 2-stroke engien

Exhaust control valve for
internal combustion engine
Exhaust port control system
for two stroke engine
Exhaust port control valve
for two stroke engine
Exhaust control valve
system for parallel multi-
cylinder two-cycle engine
Exhaust control valve
system for parallel multi-
cylinder. two-cycle engine
Variable compression device
for two cycle diesel engine
Exhaust control device

for a two motor cycle engine
Variable compression ratio
system for two-cycle engine
Internal combustion engine
with exhaust control device
Exhaust control valve for
engine

a crank shait assembly mounted within said engine block,
said crank shait assembly including a drive shaft with
a drive shaft axis and an eccentric connecting rod pin
with a pin axis whose axis to be different from drive

shaft axis;

the 1ntake port positioned and adapted to permit ingress of

air and fuel mixture into said cylinder and the ex
port positioned and adapted to permit egress of ex
gases from said cylinder;

naust

naust
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an upper section of the cylinder, which 1s separated by a
reciprocating piston to accommodate a spark plug to
ignite the air & fuel mixture and perform the combus-
tion stage;

an airtight bottom section of the cylinder, wherein the
cylinder 1s separated by the piston;

a transier port 1s adapted into the cylinder block to let
compressed air 1n the bottom section of the cylinder to
the top section of the cylinder; and

a rotational valve, adapted to prevent loss of air-fuel
mixture, comprises a body, said rotational valve further
comprises an opening on said body;

wherein said rotational valve 1s configured as an elon-
gated ring positioned 1n a dedicated interstitial space
between the engine block and cylinder housing (102),
said elongated ring further positioned at Bottom Dead
Center between the ports and a combustion chamber,
and wherein said rotational valve rotates about a cyl-
inder axis at variable angular speed continuously 1n
about 360°, and wherein said rotational valve 1s further
configured to transiently align with the intake port to
permit gress of a mixture of fuel and air into the
cylinder during intake cycle, and wherein said rota-
tional valve 1s further configured to transiently align
with the exhaust port to permit egress of exhaust gases
from the cylinder, thereby controlling the intake and
exhaust port opening timing and durations.

2. The engine of claim 1, wheremn the rotational valve
rotates about an axis of rotation, and further wherein the
cylinder axis 1s either parallel to the rotational valve axis or
1s within a specified distance of the rotational valveaxis.

3. The engine of claim 1, wherein the rotational valve 1s
configured to have a circular shape when viewed 1n plan
VIEW.

4. The engine of claim 1 configured wherein timing of
alignment of the rotational valve opening or openings and
the exhaust port 1s variable and can occur at any time during
the crankshait rotation.

5. The engine of claim 1 configured wherein timing of
alignment of the rotational valve opeming or openings and
the intake port 1s variable and can occur at any time during,
the crankshaft rotation.

6. The engine of claim 1, further comprising a means for
transier of rotational motion to the rotational valve.

7. The engine of claim 1, said engine configured wherein
the rotation timing of the rotational valve to align opening
with the exhaust port can be adjusted while rotating to any
time shift or angle.

8. The engine of claim 1, said engine configured wherein
the rotation timing of the rotational valve to align opening
with the intake port can be adjusted while rotating to any
time shift or angle.
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9. The engine of claim 1, said engine configured wherein
the rotational valve speed and position sensing 1s controlled
by etther mechanical or electronic means.

10. The engine of claim 1, wherein adjusting the timing,
rotation and speed of the rotational valve 1s achieved 1n real
time with help of a computer.

11. The engine of claim 1, wherein the rotational valve
either rotates clockwise or counterclockwise may rotate
clockwise or counter clockwise.

12. The engine of claim 1, wherein said engine 1s con-
figured so that the junction of the rotational valve opening
and the intake and exhaust ports will either leak into an
interstitial space or will not leak into the interstitial space.

13. The engine of claim 1, wherein the rotational valve
has a port to let compressed air in the bottom section of the
cylinder into the upper section.

14. The engine of claim 1 wherein said rotational valve 1s
controlled by a drive train assembly.

15. The engine of claim 2, wherein said rotational valve
has a single opening on said rotational valve body.

16. The engine of claim 15, wherein said rotational valve
1s Turther adapted to be controlled by a drive train assembly.

17. A rotational valve, said rotational valve adapted for
use 1 a two stroke internal combustion engine having an
intake port, an exhaust port, a cylinder and an engine block,
the rotational valve adapted for controlling the timing of the
intake and exhaust ports, said rotational valve comprising,

a body,

an opening, said body having said opening,

said rotational valve configured as an elongated ring

adapted to be positioned outside the cylinder 1n a
dedicated interstitial space, said rotational valve further
adapted to be positioned at Bottom Dead Center
between the intake and exhaust ports and a combustion
chamber,

wherein said rotational valve 1s yet further adapted to

rotate about a cylinder axis of the engine at varniable
angular speed continuously in about 3607, and wherein
said opening of said rotational valve 1s configured to
transiently align with the exhaust port to permit egress
of exhaust gases from the cylinder, thereby controlling
the mtake and exhaust port opening timing and dura-
tions.

18. The rotational valve of claim 17, wherein said rota-
tional valve has a single opening on said rotational valve
body.

19. The rotational valve of claim 18, wherein said rota-
tional valve 1s further adapted to be controlled by a drive
train assembly.
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